The perceived fairness of different rules for allocating scarce resources is analysed in two cases: seats on a high speed train and parking spaces in a company car park. Attitudes toward allocation rules depend on context. They vary according to: the educational level of respondents; the type of "good"; and the exceptional or recurring nature of scarcity. Peak pricing, administrative and lottery rules are seen as the most unfair, together with queuing in some cases. The moral rule is considered to be the fairest one, except by more educated people who prefer the compensation rule.
Introduction
Since the work of Pareto (1927) , Pigou (1920 Pigou ( , 1947 and Samuelson (1947) , standard economic theory has established that price is an efficient means of allocating a scarce resource. As Glazer and Lave (1996) and Brueckner (2002) have shown, this applies in all but very rare circumstances.
However, the use of price to eliminate excess demand can be perceived as unfair when it fails to take account of the "reference transaction" defined by Kahneman et al (1986) , a concept subsequently used by Vaidyanathan and Aggarwal (2003) and Bolton et al (2003) . Frey and Pommerehne (1993) , and Oberholzer-Gee and Weck-Hannemann (2002) , hold that economists place too much emphasis on pricing as a means of allocation. They argue that ethical considerations should be taken into account when attempting to gain acceptance for policies involving regulation by pricing. Although pricing is the recommended means of regulating congestion (Vickrey 1963) , political and social resistance to new pricing measures is also observed in the transport sector (Raux and Souche 2004) . There is similar resistance to the introduction of "green taxes" in order to regulate harmful environmental effects (Thalmann 2004) ,.
However, introducing fairness into resource allocation may result in a less efficient outcome (Franciosi et al. 1995 ; Kachelmeier et al. 1991) . Oberholzer-Gee (2006) has shown that waiting lines lead ex post to an inefficient allocation of products and services.
So, is the allocation of scarce goods by means of price always perceived as unfair by the population, and if so, to what extent? Analysing how such judgements of fairness develop is particularly important in understanding public attitudes regarding the allocation of scarce resources. These attitudes are an unavoidable part of the public decision-making process and influence final political outcomes.
The literature indicates that there is no clear link between attitudes and actual behaviour (Ajzen 1991; Eagly and Chaiken 1993; Holt and Laury 2002) . In any case, our purpose is not to investigate any such link, but rather to explore how the context within which allocation rules are implemented influences the perception of their fairness.
In this paper, we test different rules of allocation empirically. These include lottery, queuing and moral rules, and also other previously untested allocation rules such as a combination of peak pricing with either additional supply or compensation, in order to see if these receive more support than pure regulation by pricing. A positive justice approach is therefore favoured (Zajac 1995; Young 1995; Konow 2003) .
Our results differ somewhat from earlier findings reported in the literature. They also show that previously untested allocation rules may be considered as less unfair, or even fairer, than peak pricing on its own. They shed further light on the impact of personal characteristics, type of good and nature of scarcity on the perceived fairness of allocation rules.
The paper is structured as follows. First, we describe a literature survey from which we generated a series of questions for our questionnaire. Then, we present the methodology applied in the study, based on surveys relating to situations in which train seats and parking spaces are scarce. Next, we use an ordered probit model to analyse the respondents' attitudes. Finally, the main findings are presented and discussed.
Literature survey and hypotheses
Somewhat provocatively, Frey and Pommerehne (1993) asked the following question: How can the regulation of excess demand by pricing be considered as unfair when economists recommend it as a principle? In a situation where water was scarce, the authors identified and tested several procedures for allocating resources, each of which used a different principle of justice. To ration excess demand, they found that a classical "first come, first served" (i.e., queuing) procedure or an administrative procedure are considered fairer than a pricing procedure which consists of paying more for resources which have become scarce. So, the first question relates to the constant rejection of the use of pricing to allocate scarce resources, hence Question 1: Is the principle of allocating scarce resources by prices always rejected?
One situation relates to whether the situation of excess demand is foreseeable or not. Frey and Pommerehne have shown that people are less averse to rationing demand by pricing in a recurring situation than in an exceptional situation, hence Question 2: Does the nature of scarcity, exceptional or recurrent, influence attitudes to allocation rules?
The question arises whether other procedures would prove more acceptable. Frey and Pommerehne have shown, for example, that allocation by pricing was perceived as being less fair than an arbitrary bureaucratic allocation procedure, but fairer than a random allocation procedure. Taylor et al. (2003) found that in the absence of a pricing system, a lottery is generally more socially acceptable than queuing. According to the economic theory of bureaucracy (Niskanen 1971) , the bureaucratic procedure is considered to be intrinsically particularly unfair. Question 3: Are lotteries or bureaucratic allocation more acceptable than allocation by pricing as a means of dealing with excess demand?
Another factor which may influence the perception of allocation by pricing relates to the possibility of controlling the use of revenue. For instance, for Zajac (1995) With regard to the control of the use of revenue from pricing, given the results of Vaidyanathan and Aggarwal (2003) and Bolton et al (2003) , it is interesting to see whether the proposal of additional supply, which would justify the price increase, can modify negative attitudes to allocation by pricing. Question 5: Can providing additional supply, which generates a price increase, make this increase more acceptable?
The question of compensation naturally arises. It has been established since the work of Hicks (1939) and Kaldor (1939) that in the context of a standard cost-benefit analysis, hypothetical compensation can justify a policy as long as the benefits accruing to the winners exceed the losses borne by the losers. So, in principle, effective compensation could counterbalance the rejection of the pricing allocation mechanism. Moreover, according to Zajac (1995) , individuals expect to be insured by society against economic loss brought about by economic changes. Lastly, Young (1995) feels it necessary to think about the design of the compensation scheme.
However, it seems that this principle of compensation will be rejected because the "compensated losers" feel that their votes are being bought (the so-called "bribe effect") in order for the wealthy to be able to benefit from the goods which are thereby made available Kunreuther and Easterling 1996) . This is why Oberholzer-Gee and Weck-Hannemann (2002) suggest that compensation should resemble the purchase of votes as little as possible: those who are willing to reduce their consumption of the scarce good should be rewarded in the same "dimension" as the loss because they make a contribution to improving collective welfare. Question 6: Does offering compensation which belongs to the same "dimension" as that whose demand has been removed improve acceptance of allocation by pricing?
A last set of allocation rules represents the classical basis of the "reference transaction" (Kahneman et al 1986) . These rules are widely used in all administrative or commercial departments: queuing (or the "first come, first served" procedure) is the basic form of rationing. Barzel (1974) has shown that the redistribution of a good which is limited in quantity through queuing can be costly and does not systematically benefit the poor. Application of a moral rule, for example giving priority to persons with reduced mobility, may be based on Rawls' (1971) Last, in relation to these rules of allocation, in particular allocation by pricing, it is important to establish whether an individual's economic situation influences his/her attitude. Weitzman (1977) has shown that the relative efficiency of pricing or rationing for allocating a scarce resource to those who need it most depends on how the need in question and incomes are distributed. According to Sah (1987) the poor would gain more from rationing and the rich from the market. Question 9: Do attitudes vary according to the economic and social situation of individuals?
The above questions are the subject of an empirical investigation using questionnaires in a survey which we shall now describe.
Methodology

The survey and questionnaires
The survey was conducted in January 2003 and involved face-to-face interviews by professional pollsters of a sample of 400 persons representative of the inhabitants of the Lyon urban area (population 1.2 million). The sample was randomly selected on the basis of quotas (residential location, age groups, gender and occupational statusworking/non working -).
Four different "scenarios" were described. Although fictional, these scenarios were grounded in reality (the Paris-Lyon train or parking in urban areas). Various solutions for solving excess demand were proposed and respondents were asked if they found each of the solutions very unfair, essentially unfair, essentially fair or very fair.
Two of the scenarios involved the allocation of seats in situations of excess demand on the high speed train (TGV) between Paris and Lyon (450 km, 2 hours travel time), which is operated by the public French National Railways Company (SNCF). As a general rule, only passengers with reservations can use this train. The first scenario described an exceptional situation on a Friday evening: as a result of very bad weather (e.g., a snow storm), only one of the three scheduled trains was able to run. The second scenario described a recurring situation of excess demand, in which rising demand on Friday evenings led to complete saturation of the service.
Two other scenarios dealt with the problem of assigning parking spaces in a private company car park in the centre of a major city where parking is very scarce. In one case, the situation was exceptional: construction work lasting several months was necessary in the car park, making two-thirds of the parking spaces temporarily unavailable. In the other case, the situation of excess demand was recurring; the firm was extending its premises by building over part of the existing car park.
Only two scenarios were recounted to each respondent, one about the TGV and the other about parking; in addition, each was told only about the exceptional or the recurring situations. Consequently, each of the four scenarios was described to half the sample i . The same allocation rules (i.e., "solutions") were proposed for each of the four scenarios. Moreover, the order in which the solutions were presented was systematically varied for each respondent in order to avoid the bias that might arise if the solutions were always presented in the same order.
The seven allocation rules which were tested are based on the questions listed in the previous section and are set out in Table 1 401 individuals were surveyed, each responding to scenarios about two goods (TGV seats and parking spaces) with regard to the seven allocation rules, i.e. 5614 potential observations, including missing values.
Econometric analysis
The responses in the survey can be considered as ordinal since they can take on the values 1 (very unfair), 2 (unfair), 3 (fair) and 4 (very fair). Thus, the statistical model applied was an ordered probit model (or the "proportional odds model", see McCullagh 1980) .
If Y is the response factor with K levels, the model is written:
where  is the cumulative normal function,
are the breakpoints, x is the vector of the explanatory factors and  the vector of the unknown parameters.
Since each individual answered a series of seven questions about perceived fairness (one for each allocation rule) for each of the two scenarios, a fixed-effect model could have been considered. However, due to the problem of incidental parameters, it is impossible to estimate a fixed-effect model of this type. A conditional probit model may overcome this problem, but all the individual variables would be removed from the specification. As this problem can be circumvented by introducing a random effect (Butler and Moffitt 1982) , a random-effect ordered probit model was estimated.
Since the coding of the responses varies from 1 (very unfair) to 4 (very fair), a positive value for a variable coefficient indicates a tendency to consider the proposed rule as fair.
Personal characteristics include gender, age in five groups (under 30 years, between 30 and 39 years, between 40 and 49 years, between 50 and 59 years, 60 years and over), driving license (yes/no), educational level in five groups (no diploma, lower certificate, A-levels, graduate level, post-graduate level), and occupational status in seven groups (small businesses and retailers, senior managers, middle managers, office workers, industrial workers, retired, non-working). Income is a sensitive question with a high non-response rate, but this was circumvented here by using educational level and occupational status as a proxy for income. Table 2 gives an initial overview of differences in the perceived fairness of the different allocation rules for TGV seats and parking spaces. Since there are obvious differences in the perception of the rules, a series of questions naturally arises: does the perception of fairness depend on the type of good concerned (TGV seats versus parking spaces), on the respondents' personal characteristics or on the nature of the scarcity (recurring or exceptional)?
Results and discussion
First, the stability of the influence of different variables was tested by comparing a constrained model (for both types of good) with an unconstrained model which was estimated separately for the two goods, namely TGV seats and parking spaces ii . The result of this first test justifies separate estimations for TGV seats and parking spaces.
Next, we tested whether some simplification could be made with regard to respondents' personal characteristics. After several trials, the only personal characteristics retained were educational level (more/less educated) and possession of a driving license (for parking only).
Finally, in order to study potential interactions between the context and the perception of allocation rules, the stability of the coefficients for personal characteristics (education and driving license in the case of parking) and the nature of scarcity (exceptional / recurring) for all seven allocation rules was assessed. Interaction effects with educational level and the nature of scarcity were significant in the case of the TGV while for parking only the interaction effects with education were retained.
The final models estimated for TGV seats and parking spaces are displayed in Table 3 .
In both cases the standard deviation of the individual effect was highly significant (see Sigma): this justifies ex post the use of a random effect model. Since these results are complex to interpret with the inclusion of the various interaction effects, Figure 1 displays the levels of perceived fairness of the allocation rules for each good (TGV / parking) and for each combination of effects, education (yes / no, i.e., more / less educated) and the nature of scarcity (exceptional / recurring), which is only significant for the TGV.
Figure 1: Perceived fairness of allocation rules according to the context
A first striking result emerges from the overview presented in Figure 1 , which illustrates the previous statistical results: the perceived fairness of allocation rules depends on the type of good tested, the respondents' personal characteristics and the nature of scarcity with, moreover, interactions between these three categories of variables.
Result 1: It is confirmed that the perception of justice is "context dependent".
However, these variations in perceived fairness aside, the ranking of allocation rules stays roughly the same. The moral rule and the compensation rule are perceived as the fairest in all contexts, for both the TGV and parking, and in situations of both exceptional or recurring scarcity (for the TGV -for parking the nature of scarcity has no influence). The queuing rule is perceived as possessing an intermediate level of fairness. For more educated people, peak pricing with additional supply ("addsup" in Figure 1 ) achieves as high a score as queuing, while for less educated people the perceived fairness of peak pricing with additional supply is much lower.
Another, expected, result is that peak pricing with constant supply ("peak" in Figure 1 ), is perceived to be the most unfair. The administrative rule ("admin" in Figure 1 ) performs as poorly as peak pricing: this differs from the findings of the earlier literature (Frey and Pommerehne 1993) , but this involved a context which was different from ours. Finally, the lottery rule performs in general as poorly as the two previous ones, and in some cases worse. An analysis of the different contexts tested in the survey yields some novel results. First, the nature of scarcity influences the fairness judgement. Controlling for educational level, in the case of TGV seats, the perceived fairness of most of the allocation falls when we switch from exceptional to recurrent scarcity, the most striking drop being for the lottery (in Figure 1 , compare "TGV, exceptional, education" with "TGV, recurring, education" and "TGV, exceptional, no education" with "TGV, recurring, no education").
There are however two exceptions. The first is the conventional peak pricing rule which is perceived as slightly less unfair when we switch from exceptional to recurring scarcity (this confirms a previous finding by Frey and Pommerehne 1993) . The second exception is peak pricing with additional supply for which the judgement is not influenced by the nature of scarcity, again controlling for educational level (in Figure 1 , note the position of "addsupp" when comparing "TGV, exceptional, education" with "TGV, recurring, education" and "TGV, exceptional, no education" with "TGV, recurring, no education"). Moreover, an increase in supply may alter the perception of peak pricing. Peak pricing with additional supply is not always as strongly rejected as peak pricing with constant supply, especially in the case of parking (see Figure 1 ). Peak pricing with additional supply may reduce opposition among respondents, or even divide those for and those against into two approximately equal groups (see Table 2 , 51% in the case of parking / exceptional).
Furthermore, the way revenues are used may alter the attitudes about peak pricing, as shown by the example of parking. Peak pricing with constant supply is perceived as being significantly less unfair in the case of parking when the revenue derived from pricing is handed over to the Works Council iii (28% in the case of recurring scarcity, 37% in the case of exceptional scarcity, see Table 2 ) than when this revenue goes into the firm's coffers (10% in the case of recurring scarcity, 7% in the case of exceptional scarcity).
Result 4: Negative attitudes towards peak pricing with constant supply can be significantly moderated by how the revenue is allocated. The increase in supply may also reduce, in some cases significantly, the opposition to peak pricing.
Meanwhile, personal characteristics play a role as educational level definitely influences the perceived fairness of the allocation rules. Controlling for the type of good and the nature of scarcity, less educated people consider the moral and queuing rules to be fairer when compared with more educated people, while the opposite applies for the compensation and the peak pricing with additional supply rules.
The compensation rule and the moral rule compete to be the fairest, as shown in Figure  1 . However, less educated people definitely rank compensation second after the moral rule, while more educated people rank compensation at about the same level as the moral rule.
This may indicate an aversion to market instruments on the part of the less educated and, as far as compensation is concerned, a "bribe effect" as referred to in the literature survey above.
Another lesson relates to the additional supply mentioned above: providing additional supply in the context of peak pricing can also be regarded as a form of compensation. Our results show that it is perceived as being extremely indirect and support for this type of solution is much lower than support for direct compensation (compare "addsup" and "compensation" in Figure 1 ).
Result 5: Within the overall ranking of allocation rules, less educated people rank the moral and queuing rules higher than more educated people. The latter rank the compensation and peak pricing with additional supply rules higher than less educated people. Lower education may indicate an aversion to market instruments.
Are moral and queuing rules always the fairest? The results confirm that the moral rule is part of the reference transaction (Kahneman et al 1986) as it is considered the fairest across all contexts. However, the moral rule alone (i.e., giving priority to mobilityimpaired individuals and so on) does not entirely solve the issue of allocating parking spaces or TGV seats.
In the case of queuing, our findings are different. More educated and less educated people both consider queuing to be reasonably fair in the case of parking (see Figure 1 ). In the case of the allocation of TGV seats in a recurring situation, for more educated people the queuing rule obtains as poor a score as the peak pricing with constant supply rule. This runs counter to the conclusions reached by the earlier empirical literature (although in other contexts), where the traditional "first come, first served" procedure is greatly preferred to pricing. In the case of the TGV, the reference transaction is based on a seat reservation system: cancelling the advance reservation system (which is of course just another queuing system) in order to replace it at short notice by instant queuing is negatively perceived.
Result 6: While the moral rule is perceived as the fairest in all contexts and can be considered to belong to the reference transaction, the same cannot be said for queuing. This suggests that the reference transaction may vary according to the context.
Conclusion
Our results confirm that the perception of justice is "context dependent". Across the different contexts a general ranking of the perception of allocation rules is found, from the fairest to the most unfair: the moral and the compensation rules, then the queuing and the peak pricing with additional supply rules, and finally the peak pricing with constant supply, the administrative and the lottery rules.
Our results differ to some extent from previous work which found that administrative allocation was perceived to be fairer than the pricing solution, but this work involved different contexts. It would seem that attitudes towards this "bureaucratic" allocation depend on how much confidence people have in those managing it.
The moral rule is judged to be very fair in all cases while, unexpectedly, this is not true for queuing. The reference transaction may lead to a perception of queuing as unfair, for example in the case of a service which is generally accessed by means of an advance reservation system. Moreover, these attitudes may vary according to the nature of scarcity. In the case of recurring scarcity for the TGV seats, the allocation rules are perceived to be less fair than in the case of exceptional scarcity.
The negative attitude toward peak pricing is not intractable: people's opposition can be reduced if they can influence the way the revenues are used. Accompanying a price increase with an additional service or infrastructure may reduce opposition in the case of some goods in the same way as the right to influence the use of revenue. Nevertheless, the negative attitudes subsist.
Last, our results allow us to moderate conclusions which are on first view rather pessimistic from the economic standpoint. They show that compensation, which is clearly considered to be fair, can radically modify attitudes of rejection of the pricing instrument.
However, educational level has a definite influence on fairness judgements about the allocation rules. Less educated people consider the moral and queuing rules to be fairer and the compensation rule and peak pricing with additional supply to be less fair when compared to more educated people. Lower education may indicate an aversion to market instruments.
Again, as stated in the introduction, these are attitudes which may differ from actual behaviour. However, these attitudes are an unavoidable part of the public decisionmaking process regarding the regulation of scarce resources. This takes place in Paris, in the "Gare de Lyon" railway station, on a Friday evening in January. Three TGVs are scheduled to run in the evening, and the passengers are waiting for theirs in order to travel back to Lyon. They have all reserved and paid for their seats. The SNCF announces that because of an exceptional snowstorm only one TGV will be running (on safety grounds the number of passengers boarding a TGV must not exceed the number of seats).
This takes place on the TGV line between Paris and Lyon. Demand on this line is such that the trains are systematically full on Friday evenings with standing passengers. The SNCF wants to put a stop to this situation on safety grounds. There must be no more standing passengers.
There are a number of different ways the available seats could be allocated.
I will describe each of them to you and then I want you to tell me if you consider it to be very unfair, essentially unfair, essentially fair or very fair.
The available seats are given to people who are willing to pay an exceptional supplement of 30 Euros v2
Peak period pricing with constant supply
Passengers travelling between 3 pm and 9 pm on Fridays have to pay a supplement of 30 Euros to encourage people to travel at other times Priority for seats is given to elderly persons, pregnant women and people travelling with young children.
v3
Moral rule
Priority for seats is given to elderly persons, pregnant women and people travelling with young children.
The available seats are allocated by holding a lottery.
v4 Lottery
The reservation system is withdrawn and the seats are allocated by holding a lottery among the waiting passengers.
The ticket inspectors allocate the available seats as they think best.
v5
Unknown administrative rule
The passengers wait until the train arrives and are then allowed to board the train until all the seats are taken.
v6 Queuing
The reservation system is withdrawn and passengers are allowed to board the train until all the seats are taken.
SNCF offers to provide a night in a hotel + compensation of 30 Euros to those who are willing to delay their departure until the next day.
v7 Compensation
Passengers who are willing to leave before 3 pm or after 9 pm pay 15 Euros less for their ticket.
v8 Peak period pricing with additional supply
The SNCF buys 5 additional TGVs and finances them by charging 15 Euros more for tickets on Friday evening.
Proposals were rotated for each person surveyed in order to avoid systematic bias due to the order of presentation.
Parking
Exceptional parking situation: This takes place in a large firm whose staff commute to work by car practically every day. The company has a sufficiently large staff car park on its premises. The firm in question is located in the city centre, where parking is very difficult. In the whole district around the firm people take several minutes to find a parking space, and when they find one it is frequently a long way away and parking is expensive (20 Euros per day), and the police systematically issue parking fines. The firm needs to carry out building work lasting 6 months in its car park. As a consequence, 2 out of 3 parking spaces will be unavailable during this period.
Recurring parking situation: This takes place in a large firm whose workforce commutes to work by car practically every day. The company has a sufficiently large staff car park on its premises. The firm in question is located in the city centre, where parking is extremely difficult. In the whole district around the firm people take several minutes to find a parking space, and when they find one it is often a long way away. In addition, parking is expensive (20 Euros per day) and the police systematically issue parking fines. The firm is expanding and the only way it can do so is to build on the existing car park. As a consequence, 2 out of 3 parking spaces will be permanently withdrawn.
There are a number of different ways the remaining spaces could be allocated. I will describe each of them to you and then I want you to tell me if you consider it to be very unfair, essentially unfair, essentially fair or very fair…
The places are given to those who are willing to pay 15 Euros per day, and this revenue is handed over to the firm. 
